Toxicity of adenine nucleotides in the isolated perfused kidney: selective destruction of the S2 segment of the proximal tubule.
In an attempt to ameliorate the morphological abnormalities and decreased renal function produced by hypoxia in the isolated perfused rat kidney, adenosine triphosphate (ATP) was added to the perfusate medium. No improvement was noted in the histological changes or renal function. Paradoxically, however, in oxygenated control kidneys, ATP (2.5-10 mM), caused a severe injury remarkably limited to the S2 segments of proximal tubule. This injury was more destructive than that observed with complete ischemia for the same period of time or with inhibitors of glycolysis, intermediary metabolism, or respiratory chain function. Tubular damage produced by ATP was paradoxically prevented by hypoxia and mitochondrial inhibition. The mechanism of this selective toxic injury to the proximal tubule remains unclear and may depend upon intact transport metabolism of the cell.